Amylase secretion by rabbit parotid gland. Role of cyclic AMP and cyclic GMP.
Amylase secretion and changes in the levels of cyclic AMP and GMP were studied in rabbit parotid gland slices incubated in vitro with a variety of neurohumoral transmitters, their analogs and inhibitors. Cyclic GMP levels increased 8-fold 5 min after exposure to carbachol (10(-4) M), without a change in cyclic AMP levels; amylase output also rose. These effects were completely inhibited by muscarinic blockade with atropine, but were unaffected by alpha-adrenergic blockade with phenoxybenzamine. Epinephrine (4 - 10(-5) M) produced a rapid increase in the levels of both cyclic nucleotides and in amylase release. The increase in cyclic GMP level was inhibited by previous exposure of the slices to phenoxybenzamine, while the cyclic AMP rise was prevented by the beta-blocking agent, propranolol. Pure alpha-adrenergic stimulation with methoxamine (4 - 10(-4) M) produced modest elevations in cyclic GMP content and amylase output, effects blocked by pre-treatment of slices with either atropine or phenoxybenzamine. At a concentration of 4 - 10(-6) M, isoproterenol (a beta-agonist) failed to affect cyclic GMP levels, but promptly stimulated increases in cyclic AMP levels, and after a short lag, amylase secretion. At a higher dose (4 - 10(-5) M) isoproterenol produced elevations in the levels of both nucleotides. The carbachol-induced effects on cyclic GMP content and amylase release were greatly potentiated by the addition of isoproterenol (4 - 10(-6) M). These data strongly suggest that cholinergic muscarinic agonists and alpha-adrenergic agonists stimulate amylase output in rabit parotid gland by mechanisms involving cyclic GMP. The atropine-sensitive intracellular events effected by alpha-stimulation may be dependent upon endogenous generation of acetylcholine. Both cyclic nucleotides seem to be required for the early rapid secretion of amylase. The unique responses achieved by the combination of carbachol and isoproterenol suggest that isoproterenol may increase the sensitivity of this tissue to the effects of cholinergic stimuli.